Before applying ComBat, the samples cluster strongly by organ. After applying ComBat, a subtle grouping of samples by circadian time is apparent (bottom right).
• Supplementary Figure S2 : Leave-one-organ-out cross-validation on samples from GSE54650, calculating the SPCs directly from the training data. As in the original cross-validation by ZeitZeiger, organ-specific differences in gene expression were adjusted using ComBat. In each fold of crossvalidation, the expression of each gene was centered and scaled prior to calculating the SPCs. In each fold, the training data consists of 264 samples (288 -24), but only the first 10 SPCs were calculated. one-organ-out cross-validation (sumabsv = 2 and nSP C = 2). Each curve corresponds to one sample. The color of the curve corresponds to the organ. The vertical line in each plot corresponds to the observed circadian time for those samples. Each row shows samples from the same organ and each column shows samples from the same circadian time. The color and order of the organs are the same as in Figure 2C . in the training set. All ZeitZeiger predictors were trained using sumabsv = 2, nSP C = 2, and 4 knots for spline fitting (default is 30). All molecular-timetable predictors were trained using the same criteria for periodicity and variability that were used in Figure 2E . All training and test samples were from GSE54650. For analyses with 48 training samples, 8 organs from GSE54650 were randomly selected for the training set. Then, for analyses with 3 time-points, all 48 samples from CT0, CT8, and CT16 from the 8 training organs were used to train a predictor. For analyses with 4 time-points, 48 samples (out of a possible 64) were chosen from CT0, CT6, CT12, and CT18 from the 8 training organs. For 6 time-points, 48 samples were chosen from CT0, CT4, CT8, CT12, CT16, and CT20. For 12 time-points, 48 samples were chosen from CT0, CT2, CT4, etc. For all the above training sets, the test set consisted of all samples from the 4 organs not used in training (96 samples total). Analyses with 12 and 24 training samples were performed similarly, except that instead of selecting training samples from 8 organs, training samples were selected from 2 and 4 organs, respectively. Figure 2B . Samples from brain stem, cerebellum, and hypothalamus are mostly on the inside of the limit cycle, indicating that circadian oscillations (as measured by gene expression) in those organs are weaker than in the other organs.
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